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(54) METHOD FOR MODIFYING LIFE RHYTHM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
modifying a life rhythm used for returning a once 
disturbed life rhythm to a normal life rhythm which 
allows comfortable awakening while a required 
sleeping time is assured. 
SOLUTION: Sleep stages are detected using 

characteristic values of power spectral density signals S'i^H i^?^ .- : i 

acquired from heart rate signals or R-R interval 
values of the heart rate signals. An amount of 
sleeping is calculated by multiplying each of the 
lengths of the REM sleep, the light non-REM sleep 
and the deep non-REM sleep by each weighting 

factor and by adding the obtained values together. In * i ! 

i_ I 

an alarm control step, a set amount of sleeping is 

calculated on the basis of preexamined amount of sleeping that allows a subject to awake 
comfortably, and an alarm signal is put out during the REM sleep period in the late sleep 
stage. Part or all of the measured data and the control data of a sleeping time calculating 
step for calculating the amount of sleeping from the sleep stages and of the alarm control 
step for determining the set amount of sleeping and the time of rising are acquired via a 
communication means. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tbe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The life rhythm modification approach characterized by consisting of the sleep phase detection 
process of detecting a sleep phase from a heartbeat signal or a respiratory signal, an amoimt 
calculation process of sleep of calculating the amount of sleep from the sleep phase, and an alarm 
clock control process of setting rising time amount to the amount list of setting sleep. 
[Claim 2] 

The life rhythm modification approach according to claim 1 characterized by detecting a sleep phase 
in said sleep phase detection process using the description value of the power spectrum density 
signal calculated fi-om the R-R interval value of a heartbeat signal or a heartbeat signal. 

[Claim 3] 

Said amount of sleep is the life rhythm modification approach according to claim 1 characterized by 
what the value which added together the value which multiplied the die length of REM sleep time 
amount, the die length of shallow non-REM sleep time amoimt, and the die length of deep non-REM 
sleep by the weighting factor, respectively shows. 

[Claim 4] 

It is the life rhythm modification approach according to claim 1 characterized by for the amount of 
setting sleep investigating the amount of sleep at the time of a comfortable waking condition to the 
test subject beforehand in said alarm clock control process, and computing fi-om the amount of sleep 
at that time. 
[Claim 5] 

The life rhythm modification approach according to claim 1 characterized by outputting an alarm 
clock signal to the REM sleep term of a postdormitum phase in said alarm clock control process. 

[Claim 6] 

The life rhythm modification approach characterized by some or all of the measurement data in said 
sleep phase detection process, the amount calculation process of sleep of calculating the amount of 
sleep from a sleep phase, and the alami clock control process of setting rising time amount to the 
amount list of setting sleep, and control data coming to hand via means of commxmi cations. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is correcting rising time amount, making it wake up comfortably, after computing the 
amount of sleep by detecting the sleep phase under sleeping and securing sufficient amount of sleep, 
and relates to the life rhythm modification approach of changing a life rhythm. 
[0002] 

[Description of the Prior Art] 

Although the biological clock which manages people's biorhythm is an about 25-hour cycle, 
everyday life is a rhythm and has 1 time lag for 24 hours. Daily biorhythm is corrected to a unit by 
basking this gap in moming sunlight for 24 hours. 
[0003] 

However, if the initial stage of insomnia and staying late at night continue, without the ability 
sleeping gradually at Nighttime, from a moming, it will apply during the moming and will come to 
sleep. Thus, if a life rhythm is confiised, only by basking in sunlight, it becomes difficult, and it will 
always complain of the bad condition of the body, or being unable to reset a biological clock, 
consequently returning a life rhythm to normal will be set to one of the factors of a lifestyle-related 
disease. This inclination is notably looked at by especially elderly people. 
[0004] 

Moreover, by shift operations, when office hours is an irregular person, sleeping time amount 
becomes irregular inevitably, and since a life rhythm is not fixed, even if it secures sleeping hours, it 
carmot obtain sleeping [ sufficient satisfaction goes ]. Consequently, concentration sufficient at the 
time of recovery of day ranges is not acquired, but in case everyday life and the activity on service 
are done, there is a problem of causing trouble. 
[0005] 

Although the cause of tixrbulence of a life rhythm is a social environment including a lifestyle or 
stress etc., the result appears in a sleep phenomenon in many cases. Especially insomnia is called 
about 1 5% of population, and if an insomnia inclination person is put in, it is presumed that it 
reaches to 20 - 30%. 
[0006] 

[Problem(s) to be Solved by the Invention] 

Once a life rhythm is confused, not to mention it causes fault to everyday life and cannot fiiUy 
demonstrate capacity in service further, there is also a possibility of making a fatal mistake and the 
method of recovering turbulence of a life rhythm at an early stage is needed. 
[0007] 

In order for the man of an insomnia inclination to secure the life rhythm of a day, even if it is 
necessary to surely rise in a fixed time zone and sleeps late at night, a life rhythm is maintainable by 
rising on the band during scheduled time fimdamentally first thing in the moming. 
[0008] 

However, when it is made to rise to moming fixed time amount, it is known that comfortable waking 

may be obtained by the waking-up time amount and that that may not be right. 

[0009] 
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This invention is the life rhythm modification approach that a normal life rhythm can be returned for 
the life rhythm confused once, and it aims at offering the life rhythm modification approach of 
securing comfortable waking, securing the required amount of sleep. 

[0010] 

[Means for Solving the Problem] 

It carries out that the life rhythm modification approach of invention of the 1 st of this invention 
consists of the sleep phase detection process of detecting a sleep phase fi"om a heartbeat signal or a 
respiratory signal, an amount calculation process of sleep of calculating the amoxmt of sleep fi-om the 
sleep phase, and an alarm clock control process of setting rising time amount to the amount list of 
setting sleep as the description. 
[0011] 

The 2nd invention is the life rhythm modification approach of the 1 st invention, and is characterized 
by detecting a sleep phase using the description value of the power spectrum density signal 
calculated from the R-R interval value of a heartbeat signal or a heartbeat signal in said sleep phase 
detection process. 
[0012] 

The 3rd invention is the life rhythm modification approach of the 1st invention, and said amount of 
sleep is characterized by what the value which added together the value which multiplied the die 
length of REM sleep time amount, the die length of shallow non-REM sleep time amount, and the 
die length of deep non-REM sleep by the weighting factor, respectively shows. 
[0013] 

The 4th invention is the life rhythm modification approach of the 1st invention, and in said alarm 
clock control process, the amount of setting sleep investigates the amount of sleep at the time of a 
comfortable waking condition to the test subject beforehand, and is characterized by computing fi-om 
the amount of sleep at that time. 
[0014] 

The 5th invention is the life rhythm modification approach of the 1 st invention, and is characterized 
by outputting an alarm clock signal to the REM sleep term of a postdormitum phase in said alarm 
clock control process. 
[0015] 

The 6th invention is the life rhythm modification approach of the 1 st invention, and is characterized 
by some or all of the measurement data in said sleep phase detection process, the amount calculation 
process of sleep of calculating the amount of sleep from a sleep phase, and the alarm clock control 
process of setting rising time amount to the amount list of setting sleep, and control data coming to 
hand via means of communications. 
[0016] 

[Embodiment of the Invention] 

A gestalt is explained to operation of this invention with drawing at a detail. 

Drawing 1 is the block diagram showing the flow which changes the life rhythm conceming the 

gestalt of operation of this invention. 

[0017] 

The non-invasion sensor 1 shown in drawing 1 detects the detailed biomedical signal of the test 
subject under sleep, and detects a respiratory signal and a heartbeat signal through a filter etc. in the 
respiratory signal detecting element 2 and the heartbeat signal detecting element 7 from this 
biomedical signal. 
[0018] 

The non-invasion sensor 1 consists of pressure-sensor la and pressure detection tube lb. Although 
fine differential pressure sensor 1 a is a sensor which detects fluctuation of a minute pressure and 
uses the capacitor microphone type for low frequency in this example, it is not restricted to this and 
should just have suitable resolving power and a suitable dynamic range. 
[0019] 

The common microphone for soxmd is suitable for the capacitor microphone for low frequency used 
by this example for exchanging for not being considered to a low frequency field, raising the 
property of a low frequency field sharply by preparing a chamber behind a pressure receiving side, 
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and detecting the minute pressure fluctuation in pressure detection tube lb. Moreover, it is suitable 
to detect the minute pressure which is excellent in measuring minute differential pressure, has the 
resolving power of 0.2Pa, and about 50Pa dynamic range, and has one several times the engine 
performance of this as compared with the fine differential pressure sensor using the ceramic usually 
used, and the biomedical signal let pass to the body surface, and was applied to the pressure 
detection tube 12. Moreover, frequency characteristics show an almost flat output value among 
0.1 Hz - 20Hz, and are suitable for detecting a biomedical signal with very small heartbeat, 
respiration rate, etc. 
[0020] 

Pressure detection tube lb uses what has moderate elasticity so that an internal pressure may be 
changed corresponding to the pressure fluctuation range of a biomedical signal. Moreover, in order 
to transmit pressure variation to fine differential pressure sensor la with a suitable speed of response, 
it is necessary to choose the volume of the centrum of a tube appropriately. When pressure detection 
tube lb cannot be satisfied with coincidence of moderate elasticity and the centrum volume, it can 
load with the core wire of the suitable size for the centrum of pressure detection tube lb covering the 
whole tube die length, and the volume of a centrum can be taken appropriately. 
[0021] 

Pressure detection tube lb is arranged on the hard sheet 9 with which it was covered on the berth 8, 
it is covered with the filler sheet 10 which has elasticity on it, and a test subject lies on pressure 
detection tube lb. In addition, pressure detection tube lb is good also as structure which stabilizes 
the location of pressure detection tube lb by making it the configuration included in the filler sheet 
1 0 etc. 
[0022] 

It consists of this examples so that it may not be concerned with the posture of sleeping of a test 
subject but a biomedical signal may be detected because 2 sets of non-invasion sensors 1 are formed, 
one side detects the biomedical signal of the part a test subject's thorax and another side detects the 
part of a test subject's hip. 
[0023] 

The biomedical signal detected by the non-invasion sensor 1 is a signal with which various vibration 
emitted from people's body was mixed, and signals, such as a respiratory signal and changing sides, 
including a heartbeat signal are included in it. Then, the heartbeat signal detection means 2 and the 
respiratory signal detection means 3 extract a heartbeat signal and a respiratory signal using means, 
such as a filter and statistics processing. It is also possible to also detect the signal of changing sides 
needless to say. 
[0024] 

In this example, although the heartbeat signal and the respiratory signal were extracted fi-om the 
detecting signal of the non-invasion sensor 1 , it does not restrict to this, and if it is a heartbeat signal, 
it is possible to equip with the heart rate meter of dedication or to detect a pulse. 
[0025] 

In the sleep phase judging means 4, transition of the sleep phase at the time of sleeping of a test 
subject's ni^t is recorded by judging a test subject's sleep phase every moment using the heartbeat 
signal and respiratory signal which were detected with the heartbeat signal detection means 2 and the 
respiratory signal detection means 3. 
[0026] 

Although a sleep phase is divided roughly into wakefulness, a REM sleep phase, and a non-REM 
sleep phase, especially the non-REM sleep phase is classified into the four-step sleep phases from 
the 1 St to the 4th, and its 1 st non-REM sleep phase is the shallowest, and it becomes deep in order, 
and the 4th non-REM sleep phase is deepest sleep phase. Here, the 1 st and 2nd non-REM sleep 
phases are made into a shallow non-REM sleep phase, and the 3rd and the 4th are made into a deep 
non-REM sleep phase. That is, it divides into four steps, wakefulness, a REM sleep phase, a shallow 
non-REM sleep phase, and a deep non-REM sleep phase. In the sleep phase judging means 5, the 
amount of sleep is computed in quest of the appearance time of these four-step sleep phases. 
[0027] 

A life rhythm is changeable by controlling moming waking time amoxmt. While the moderate 
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amount of sleep secures in the alarm clock control means 6, the time amount woken comfortably is 

chosen and an alarm clock signal is outputted to the alarm clock means 7. 

[0028] 

The alarm clock means 7 is a physical means to wake, for example, a test subject is woken by adding 

an alarm sound, optical lighting or vibration, etc. to a test subject. 

[0029] 

Next, the procedure of the life rhythm modification approach of this example is explained. 
[0030] 

Although a heart rate and a respiration rate decrease during sleep, it is because the parasympathetic 
nerve activity from which the sympathetic nerve activity which becomes active [ this ] at the time of 
stress falls, and becomes active at the time of relaxation increases. In this example, a sleep phase is 
judged in the sleep phase judging means 4 using a heartbeat signal and a respiratory signal using this 
phenomenon. 
[0031] 

The RR-interval signal power spectrum density of a heartbeat when dominance [ drawing 2 / the 
sympathetic nerve ] is shown, and drawing 3 shows power spectrum density when dominance [ the 
parasympathetic nerve ]. Heartbeat signal intensity is the signal which makes a variable wave-like (R 
wave) spacing of the neighborhood used as a peak, and this R-R interval signal is often used for 
heartbeat fluctuation analysis. 
[0032] 

That is, the maximal value remarkable in the band of 0.05-0. 15Hz of abbreviation and the band of 
0.2-0.4HZ of abbreviation appears, here - the band of 0,05-0. 15Hz of abbreviation - the maximal 
value [ in / for the maximal value to kick / LF, a call, and the band of 0.2-0.4Hz of abbreviation ] 
will be called HF. These maximal value is the description values of power spectrum density. When 
[ that LF is large ] HF is small, the sympathetic nerve is active, it is shown that it is at the stress time, 
and when [ that LF is small ] HF is large, it is shown that the parasympathetic nerve is active. As for 
power spectrum density, the condition of the autonomic nervous system shows that a different 
modality is shown so that it may understand from now on. 
[0033] 

Drawing 4 is the block diagram showing the judgment procedure carried out with the sleep phase 
judging means 4. In the heart rate detecting element 41, while detecting a heart rate from the 
heartbeat signal sent by the heartbeat signal detection means 3, the RR-interval signal operation part 
42 detects, spacing, i.e., the RR-interval signal, of the peak which an R wave adjoins. Heartbeat 
signal intensity is the signal which makes a variable wave-like (R wave) spacing of the 
neighborhood used as a peak, and an R-R interval signal is often used for heartbeat fluctuation 

analysis, 
[0034] 

Power spectrum density is computed by the power spectrum density operation part 43, and it detects 
in the HF/LF detection means 44 from this data, the maximal value of a predetermined field, i.e., the 
value of HF and LF, which is the description value of power spectrum density. 
[0035] 

The parameter for a judgment is generated and chosen from the heart rate signal extracted from the 
heartbeat signal, HF value signal, and LF value signal in the parameter generation section 45 for a 
judgment, for example, a heartbeat signal, HF value signal, and LF value signal - even if it remains 
as it is, it can also be used as a parameter for a judgment. Moreover, the opposite numeric value of 
the value of the ratio of LF value and HF value and the value of the ratio can also be chosen. 
Furthermore, by choosing two or more these parameters and taking the AND, you may constitute so 
that certainty may be raised. 

[0036] ... 

In the sleep phase judging section 46, in the parameter generation section 45 for a judgment, it 

generates and a sleep phase is judged using the selected parameter. Here, whether it is non-REM 

sleep or their being wakeftilness and a REM sleep phase, if it puts in another way whether that being 

right, and the judgment procedure to judge are explained to an example. 

[0037] 
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Drawing 5 uses LF value as a parameter, and is non-REM sleep, or is the flow Fig. showing whether 
that is right and the procedure to judge. Here, LF value signal will be called a RNLF signal. 
[0038] 

The incorporated RNLF signal is incorporated and Difference D is taken in quest of the short period 
moving average of the data of 500 points, and the long period moving average of the data of 1500 
points. This is for amending long-term fluctuation of a parameter signal and taking out a part for 
pure fluctuation. Although the number of data of the moving average used for this actuation is made 
into 1500 points with the moving average with the short-term moving average 500 points and over a 
long period of time, it does not restrict to this, and according to a parameter, it is appropriately 
chosen from many experimental results. 
[0039] 

Subsequently, it asks for an average of m and standard deviation s (distribution) of this differential 
signal, and using this value, in order to judge recovery and a REM sleep condition, and a non-REM 
sleep condition, the differential signal of a RNLF signal is made binary. The threshold is for 
example, the (A) type shown in a degree, and is calculated. Here, although the standard deviation s 
was used for calculation of a threshold, the value which shows with [, such as a value of 
distribution, ] a rose as what is replaced with this can be used. 
Alpha-m+beta-s (A) 

m is an average value, s is a standard deviation, using many experimental data, optimum-value count 
is carried out and alpha and beta are set that the rate of concordance of the judgment of the sleep 
phase of this example and a judgment of the sleep phase by PSG becomes max here, 
[0040] 

the threshold acquired according to the above-mentioned procedxire — size — the range — recovery 
and a REM sleep phase — carrying out — smallness — the range is judged to be a non-REM sleep 
phase. 
[0041] 

(A) The constants of alpha and beta of a formula differ by for which sleep phase the parameter used 
as an index uses. It becomes a different value when the above-mentioned RNLF signal uses for the 
judgment of other sleep phases, for example, the judgment with wakefulness and REM sleep. 
[0042] 

In the sleep phase judging of the example of this invention, in order to use the average m and 
standard deviation s of a parameter for defining the threshold of the parameter used for a judgment, 
the threshold of a proper will be adopted as a test subject and the judgment influenced by neither 
individual difference nor age difference can be performed. 
[0043] 

Drawing 6 is the flow Fig. of a sleep phase judging of an example using two or more signals as a 
parameter for a judgment, and is an example which is using two parameters, a RNLF signal and a 
RNLOG signal, for the judgment of a sleep phase, here — a RNLOG signal — the logarithm of the 
value of the ratio of LF and HF — it is the signal which took the value and is log (LF/HF). RN takes 
Difference D in quest of the short period moving average of the data of 1 000 points, and the long 
period moving average of the data of 3000 points also about a RNLOG signal. This is for amending 
long-term fluctuation of a parameter signal and taking out a part for pure fluctuation. A threshold is 
defined and made binary still like a RNLF signal. 
[0044] 

The AND of the signal which the RNLF signal and the RNLOG signal made binary is searched for, 
and both the range beyond a threshold is judged to be recovery and a REM sleep condition. The 
certainty of a sleep phase judging can be raised as compared with the case where it judges with one 
parameter like the flow shown in drawing 5 . 
[0045] 

Although how to judge the exception of recovery and a REM sleep phase, and a non-REM sleep 
phase so far was explained, it can carry out similarly about the judgment of other sleep phases, for 
example, the judgment with a recovery phase and a REM sleep phase, and the judgment with a 
shallow non-REM sleep phase and a deep non-REM sleep phase. However, the thresholds to be used 
differ according to the sleep phase to judge. That is, if a RNLF signal is taken for an example and it 
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will set up appropriately according to the sleep phase of judging a threshold, it is possible to use it 

for each above-mentioned sleep phase judging. 

[0046] 

The amount S of sleep is computed in the amount calculation means 5 of sleep. The amount S of 
sleep is computed by the (B) formula shown below. 
S=a-A+b-B+c-C (B) 

Here, A is [ shallow non-REM sleep phase time amount and C of deep non-REM sleep phase time 

amount and B ] REM sleep time amount, and a, b, and c are each weighting factor. 

[0047] 

if in charge of actual calculation ~ non-REM sleep shallow as effectiveness of sleep — non-REM 
sleep with deep 1/2 of deep non-REM sleep and non-REM sleep — receiving — 1/10 — thinking — 
weighting factors a, b, and c — respectively — 1 and 0. ~ it sets up with 5 and 0.1 and computes by 
the following formula (B*) formula. 
S=l, A+0.5, B+0.1, and C (B*) 

Here, A is [ shallow non-REM sleep phase time amount and C of deep non-REM sleep phase time 
amount and B ] REM sleep time amount. 

[0048] 

It is made by setup of the optimal alarm clock time of day in the alarm clock control means 6 
according to the procedure of the flow shown by drawing 7 . The amount data of sleep computed 
with the amount calculation means 5 of sleep are incorporated, and it compares with the amount of 
setting sleep, bringing forward the purpose which changes the rhythm of a life further, i.e., rising 
time amount, in consideration of the range of the amount of sleep when the amenity when recording 
a number of examples and waking up about a test subject's £unount of sleep with the amount of 
setting sleep is checked here and there is a reply that it is comfortable — or it sets up according to 
whether it is made late. 
[0049] 

For ex2imple, it sets up to change a life rhythm so that it may occur early in the moming so that rising 
time amount may become early. That is, the setup time chooses the minimal dose of the range of the 
amount of sleep when there is a reply that it is comfortable. What is necessary is on the other hand, 
just to choose the peak of the range of the amount of sleep when there is a reply that it is comfortable 
to make rising time amount late. Moreover, if the amenity of actually applied waking of a test 
subject is maintained even if it sets up so that the greatest and minimum range may be extended from 
the range which actually had a reply, it will not interfere. 
[0050] 

When the amount of setting sleep is not reached, the amount of sleep is checked again, and when the 
amount of indispensable sleep is reached, the data of a sleep phase are checked, and if it is a REM 
sleep phase, an alarm clock signal will be outputted to the alarm clock means 7. If it is not a REM 
sleep phase, a sleep phase will be supervised, it will check having gone into the REM sleep phase, 
and an alarm clock signal will be outputted to the alarm clock means 7. 
[0051] 

If it wakes up to a REM sleep phase, since comfortable waking will be obtained, if it checks having 
reached the setup time of the amount of sleep and it is checked that it is a REM sleep phase further, 
an alarm clock signal will be outputted to the alarm clock means 7. By repeating such alarm clock 
control, it realizes and changing into desired waking time amount becomes possible [ returning to a 
suitable life rhythm ]. 
[0052] 

Moreover, you may constitute so that some or all of the measurement data in the sleep phase 
detection process for changing the above-mentioned life rhythm, the amount calculation process of 
sleep of calculating the amount of sleep from a sleep phase, and the alarm clock control process of 
setting rising time amount to the amount list of setting sleep, and control data may come to hand via 
means of communications. Under the present circumstances, it can be constituted in arbitration 
which process it is alike, and which process is arranged to a test subject side, and is arranged to the 
facility of a remote place. The receiver's address which furthermore sends data with means of 
communications is able to set up two or more places. 
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[0053] 

[Effect of the Invention] 

Since the life rhythm is confused, the energy and attentiveness at the time of recovery decline, and 
the man of those from whom staying late at night is an ordinary state, or insomnia, those whose life 
pattern is not fixed have the fault of causing trouble to the usual life. 
[0054] 

Although it is necessary to enable it to lead the everyday life which changed these men's life rhythm 
and was stabilized, the present condition is that the method of changing a suitable life rhythm is not 
found. 
[0055] 

After the life rhythm modification approach of this invention checks that detect transition of a sleep 
phase, compute a test subject's amount of sleep from the data, and the amount of sleep is filling the 
predetermined amount of sleep, when it shows that the data of a sleep phase are a REM sleep phase, 
it is outputting an alarm clock signal and waking it, and is an approach of changing a life rhythm. 
[0056] 

Since the amount of sleep required of making it wake up to a REM sleep phase after computing the 
amount of sleep and checking that it is the necessary amount of sleep, and comfortable waking are 
obtained, by repeating such alarm clock control, it realizes and changing into desired waking time 
amount becomes possible [ returning to a suitable life rhythm.]. 
[0057] 

Consequently, a normal life rhythm [ be / no unreasonableness / rhythm / which was confiised once / 
life ] can be returned. Furthermore, it is possible by using a-less invasion means to carry out the 
modification approach of the life rhythm as an approach of detecting a sleep phase, without applying 
a burden to the usual life. 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the block diagram showing the flow which judges the sleep phase in the sleep phase 
judging approach of this invention. 

[Drawing 2] It is the explanatory view showing power spectrum density when dominance [ die 
sympathetic nerve ] . 

[Drawing 3] It is the explanatory view showing power spectrum density when dominance [ the 
parasympathetic nerve ]. 

[Drawing 4] It is the block diagram showing the sleep judging procedure in which the heartbeat 
signal was used. 

[Drawing 5] It is the flow Fig. showing the procedure of judging a sleep phase using LF value. 
[Drawing 6] It is the flow Fig. showing the procedure of judging a sleep phase as a parameter for a 
judgment using two or more signals. 

[Drawing 7] It is the flow Fig. showing the procedure of setting up an alarm clock signal. 
[Description of Notations] 

1 Non- Invasion Sensor (Pressure Detection Means) 
la Fine differential pressure sensor 

lb Pressure detection means 

2 Heartbeat Signal Detection Means 

3 Respiratory Signal Detection Means 

4 Sleep Phase Judging Means 

5 The Amount Calculation Means of Sleep 

6 Alarm Clock Control Means 

7 Alarm Clock Means 

8 Berth 

9 Hard Sheet 

1 0 Filler Sheet 

41 Heart Rate Detecting Element 

42 R-R Interval Signal Detecting Element 

43 Power Spectrum Density Operation Part 

44 HF/LF Detecting Element 
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45 Judgment Parameter Generation Section 

46 Sleep Phase Judging Section 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use o£ tills translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the block diagram showing the flow which judges the sleep phase in the sleep phase 
judging approach of this invention. 

[Drawing 2] It is the explematory view showing power spectrum density when dominance [ the 

sympathetic nerve ]. 

[Drawing 3] It is the explanatory view showing power spectrum density when dominance [ the 
parasympathetic nerve ]. 

[Drawing 4] It is the block diagram showing the sleep judging procedure in which the heartbeat 
signal was used. 

[Drawing 5] It is the flow Fig. showing the procedure of judging a sleep phase using LF value. 
[Drawing 6] It is the flow Fig. showing the procedure of judging a sleep phase as a parameter for a 
judgment using two or more signals. 

[Drawing 7] It is the flow Fig. showing the procedure of setting up an alarm clock signal. 
[Description of Notations] 
1 Non-Invasion Sensor 
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[Drawing 4] 
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[Drawing 5 ] 
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[Drawing 7] 
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